[October ESTIMATION IN A CERTAIN PROBABILITY PROBLEM GERALD A. HEUER, Concordia College and Remington Rand Univac An example sometimes quoted as a "nonintuitive" probability is the following: Given a collection of K people, find the probability that some two of them were born on the same day of the year (assuming that no one was born on February 29, and that people are born with equal probability on other days). If K is 23, the probability slightly exceeds 1/2, and if K is 50, the odds are about 33 to 1 in favor of such a pair. This is of course a special case of the following problem. Let an experiment with N equally likely outcomes be performed K times. What is the probability, P(N, K), that at least one of the outcomes occurs twice? P(N,
is the probability that all K outcomes are distinct (K <N). For given N and K this may be evaluated directly, or approximated with the aid of Stirling's formula.
The problem becomes more difficult, however, if one assigns values to P(N, K) and N, and attempts to solve for K. We are then confronted with an equation
to be solved for K, where t=P(N, K). Such transcendental equations can be solved approximately, of course, when N and t are specified, but to exhibit K =f(N, t) explicitly seems rather difficult. It is the purpose of this note to show that for 0 < t < 1, K is given asymptotically by L(t) \N, where L(t) -/ -2 log (1 -t). Furthermore, except for extreme values of t, this approximation is very good even for small N.
We first prove the Proof.* Since 1 -x <e-x for all x, we have
so that K(K-1) ? 2N log (1/a), which implies the conclusion of the lemma. as N->oo. -2N log (1 -t) Thus K is given asymptotically by K = L(t) VN, where L(t) -2 log (1-t).
Proof. By Stirling's inequality we have
Since the middle member above is 1-t, we have, by inverting, [
It is of some interest to see how good the approximation is for several values of N. The author has done this with the aid of the Univac 1103A and some of the results are tabulated below. In this 
